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*jftfe;fy(D^-(7)m^ir iSr#;tfciilM^^ffiVNT. buIEM— tuISM— 
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E^m^^^ — ^:yRXJ^yMUmmM^^7D IV (days in vitro) X^NRG0 
mBX'h^ti (|11A)„ /W^— ; 6 0 Aim 

m^S^^^h<D^^±— h^S D S-P AGE-e^^-^L. "^n y b ^^-ErbB4 ^ 

i^X^^it^Vtzl^^ m^^^^'^^iyl^in.i^ (4G10) x^mi^fco ISOk 

( h7>^^7 3i:J'v'3 >'b?'^V^Jii^f;^r:i^ — t PN ( h^:/;^>'3i^ i/a 

toe ( h^^/;^7ai:i^i/3 ^-L/cTOM) ^^blfiUlXb/co ^^^IElci;iM^ 
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a . d : Mm. 

b. e (pEGFP-N3) 

c. f : pNRG-GFP 

W^^5?{-i£i^^?'^T^ y^ia^ij^m^bfco ELYQKRVLTia^iJf^MWai Kp< 

^m^-iirfc^-a-. ^i^y<ii^W'^m(D^m-iFi,z.m-rm<o mm otitic y^^^as 

El 7 J; 5 CREB- y ^^^fb^Stt^^-To 

mm=^=^—r:i:yRxj^ybmmm.ms^^ IS B$^(Dm^-^^:^R-c^±^7B(D^^:^ 
t^h'tti'etimMvrzo n^-^? era^^u. s^^s^-^^j^— ^-os^^im 
xmmvfco m.nmmm. cmB-])i^m^t^mnmm^m\^^xm^r:i (mARxf- 
B)„ iffCPcwE.Bin.m^m^(Dmsi^^nw:\^. ±mh^m^Mi.xmm^tvtz. ^m.^^ 
h^:y^j^fj:5nwx<Dmmm.m.m (20^) ^mff^mm<DtLi^i,z.mMevtio 

VfcmWi)^h. 3 ~ 5|§:<DJE^fi-^bfc„ CREB V 5 0 H z ^iMX' 

iH 8 i ^ N R G(D ^ ^-/-^'i^^ W^J-lf ^^i-o 

S'J^UfCo ^^'^/l-Afi, JPIt^-^ — o:/Ji.tJ«!SMJI&tC*5V^Tfi. ErbB4{cM 
i-^^#tW(^^n >»- y l^m^tfBi^cO^mT!)^ 5 0 H z (7)$ijm-eftl^fcS ^1 .b 

m^i^^'v^tcM^-r-S (lllB)o |I|CS.T>'DT-(i. /hf^MMJlS^>^V^-C^{4=it±& 
$iJ|g!f{-J:S$ijm#{-^ CREB y C/^-fb^ffit^LfCo JfiimfLfil/hJlgJffimM^x «^ 
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Del-NRG : NRG (DT ^ 7 197~216 ^ W-^iJ^ KttiJ' i/^-^'iJ'®^ 

h "7 :7^^v'3i^Lfc (h^ 37 31 ^ v- 3 ; ~ 5 %) 5 X 1 0 ^ 

fkmttf^m^. NRG.iS l<D^^m^-r5^NRG)3 1 ^^^fflV ^r 1^7:31 

^ci^/ h^m^n^tc. mGiZTfkirmy) . 5 oh z cofij#-c-^if§yNRG(Dv/i^^' 
n h (Dmw:t^ h . mm^kz.nm ^ thtc n r g mii^mmmi(Dmwc\^jt^ \:.xmtii^^ 

0 9fi. y T/l'iS'^ri^^aPCR&fCli •9^*UfcNMDA:S.t/GAB AAS 

UlA-ett. 'l'>'tfhP-ei~2 10lMl OinM<7)KC 1 ^^V^Ttft* Lfc^S 
»^>^VN-r. NMDAS:tJ«GABAAS^#:i^^:3.=^5^ h^^^l^-<fCo nM. 
mWiM:Wl(Dtim^TD W (days in vitro) ^m^K.fz.o 7 D I Vt?(i, mMLM 
m^^fz:^^X\^^-b^^ NMDAg^^, NR2C. 2 B ^t/G A B A AS^f$: 
/3 2f-^':3.- 5/ hmRNAtt^^i^LXV^'So GABAA^^^^a l^TJ^v 2mR 
NA{i7D I ^rX\t^W^fhX\i^fLo m^ii^^^^ — l^<Dm.^\Mmm^'ELT-'PC 

fj:^mi&^Xmi^ LfCo N R 2 cmmt. 1 . 0 RXI 1 0 0 H z (DmMXi&iM $ 
tbdUB). 1 0 OH z T-^£tl$tl./ciiiOtiTTX^ST-:/D ^/^J^ $;}xfCo 
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fi. 0. i~i ohz<dm-cnr2cj;!9 t)3S<ijeii$ti.. ii;!jofiTTx*a;a 
r-i/n ^ttfco 1 0 0Hz-ecoiiip«TTx-elFP5}-6<jtc:/i3 5/^$nfco 0. 

lHz;n=6. lHz;n=18. 10Hz;n=10. 50Hz;n=12. 
lOOHz ; n = 26. TTX-C^mM ; n = 3. lHz;S:t;^TTX ; n = 6, 
1 0 OH z &TTX ; n = 6. *p<0. 001. **p<0. 00 00 1 

mc-<^iimmmm^mn.m^<DTx-n^rzo NR2C(D#-a^, i^tj^iooh 

^ ^tLfCo b;:i^L/£;^Sf,^ MK 8 0 1 f:iNR 2 CmRNA^?i.^^< -fn y ^ \^ 
i3 2(7)^-^-. MK8 0 1 ic;!jP;t-CCNQX}il. 0 1 0 0 H z <^f IMT- 
$g^^:/n5/i^ Lfdo 1 O OH z-C(DmRNA(DtiJ!)n(*#^#M6*J:3&^^>'t>A-7'n 
■y^—\a^K>^<W^-^fhfz.i^^ 1. 0Hz-ecDli;!jq«ige>)6^t-tt7*n-/^ 

(Dmmt^M^^\^^mX-^ APS; M-a-NMDA^^^^T^i5'=fr^;=<. 
MK8 O 1 ; ^m-g-NMDAg^^T^/iJ^^f-;^ CNQX ; AMPA^^ft: 
ri^^:^=^:^ Cd&EGTA; i^m^^:^ /Vl^ ^ ^ :^ JV:f xj ^y^—^ 

^mm-i-mm^ 3 ~ s mm ^ m Lfc„ 

mi Ott. jlZ^«#?f^5S:-T?$lJ^$i^fcNMDA^0GABAAS^^*:1^7^^ 

n i/^ts (D/-? ^ - ^^^-f- 5 o j; o xmm. ^tLt£\ mmm^x h § 

^6*)Sti?rWi-^o J:b^6<)^£V^J^^g^{c:*5V^T. NR 2 C^tJ^^ 21^:7'^^-/ h 

^^f**lc:«iati^ttyt;5S. ^ 2^iafiNR 2 c J; O 'biiii^ttfc ( I )o — N 

R2C^3^fi. 1 OOHzC^J;5 7^ii«J^i^mr-J;'9^<^^$tLfc„ NR2C(^) 

01 If*. S:^**:?£ti^li(^^x/V^t;«c^^ — u>fi|t4<D/-?iJ'-:/^;^t-o 
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^ ^ HI ® ( c X -5 V ^ T fJi i- o 
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mmi (—^(D^mm) (xniE) <Dmm2 mm(Dv ^^^mm) t7b^. m 

(Dm^(D^^m.mi (x«je) (Dmim2 (Rj^<7)y ^^m^) i:;^^^ 

^-To ''^^s, mui tmm2i-i)i:^7b^iE<Dm.m(Dm^it. m:^t^M<Dmmizti:^ 
xoi^mn^^n^o m3(DTm(Dmn. ±m:d^ibM.fcmmi tmm2(D^mmm 

i^mm) t^^K ^m^^^'^5^>^mm3\zx'omM7i:imm^titi:^mx\ m 
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A) (Dmmi i^^^mm^-^t^'^-h'Jikmm) ixniE) (omM2 mmco 

mm^^^(DmM{hi^mm^jfmi^. ^ commit ^^mm^mnm^mm-r^-t 
^m^mm^m0.-t^mm^i:ifi:i!t^\^x. ±u\^fcm 1 5 K^mx^tcmi^^ 

(1) mmy^^y^'^^-^^vcDmfY 

^xM-^ — L-cJ^'y *!5S^-^^f^V^-< K (5mer fc-5VM±6mer) 

T^-T vaS^#;)JDLfc-<-7"5" K^-a-fi^U. LTffiV^fco ^f*:fi<J{:ifi. 

Cys-Glu-Leu-Tyr-Gln RXJ^ Cys-Glu-Leu-Tyr-Gln-Lys (Om^^zf^ F^^W^t U 
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(2) mi^tcnm 

• KLH(keyhole limpet hemocyanin) in 50% y -fe d — /l^ ( 80%mg/ml) 
[Calibiochem tt] 

• DMFA {rJ:^=f-iiViiti}Vj^T ;V=fy^ Y) 

•MBS (m--^U-^5 K'^vy-ryV — N-fc F n i^;^ v'^'^ 5 K^;=^-7^>'W 
[Pierce 

• ^fVmMtJ 7 A ( ^ r /^-^ i/T PD-10) 

• SOmM y :ym-r V V ^2^^^^y-7T— (pH7.5) 

• lOOmM y h y !^ y^r— (pH7. 2) 

. :7n^ >- h^^Tv^rL^<>' h (FCA) 
. ^'n^^ h^^^Tv^^/^^ h (FIA) 

tit^<DT ^7 ^ - ^ ^i^jgl 

• lOOmM HEPES /"^yVr-— (pH7. 5) 
•Affigel 10*/c{±15 i/^^:^=7V K|±] 

• 30%g^^ 

' PBS 

• 50mM ^ ^ l^m^< yyr — (pH3. 0) 

• 2M h y ;^/^5/7 7'^(pH9. 5) 

• 20%^ y -fe- C2 Na-PBS 

(3) ii7Lm(^^^y':y/'^^vTm^m<Dmm: 

(D MBS/Stt'di KLH ^H^i-'So KLH |^ 40mg(0. 5ral) 50niM y >'m:^ h V ^ 
/^5^7T-(pH7.5)1.5mUc;iP;t, jj^j^^ 9. 3mg 

11 



^ta-e 30 ^jti^f 5o ^(o^. 2, ooorpm -e 2 :9-5S^3^^L> ±m^siTx^m\f^ 

fee 

© msymmtKLH i; — cd mbs :^^h^m.ir^.-7T/^-^->T PD-10 :fy=7J^^ 

^ SOniM y ^^-^ h ]) ^ 2^/<vyr~- (pH7. 5) 40~50ml -e?5fc?t ^ll&'fbUT*^ 
< o :itLlc:®(Di^/L^Jb?f 2ml ^m)^ y/Kcaii Lfcm{- 0. 5ml (D^^v yy — 

prevoid 

tUTltT^). 2ml (7>^air^ (MBS/?&t^>fb KLH) ^miiX-T^o ^tl.-e 4 Ih1^^<D;!7 

(3) 'a'^^^7°7":/-<^^ K^^^4-fk KLH {Ci; :x :/i/i-5o K 5mg 

@£r^4.5ml (7> lOOmM y >^Na/^5/7T— (pH7. 2) {Cl^j^fL. ^^^j^fSo ^<7) 

o MBS/?stt< b KLH ^;!jp ;t . 4T: -e-s^^#i- § o ^ ^ > i- -5 i^i^^ V ^o 
(4) 

LTl ^:fe^^^T D.^WmWL 0. Sral {c:^ Ur 0. 6ml <D FCA ^;!3P^.^#^, 
^'i'^S^OiS [Branson Sonif ier 185 (bath type) ^ power 7 ~ 1 0 ^ 3 ^MM^ \^ 

>>-H)T@S(-5>ttTai+-r-5o ?^lti+f* 18G fcSV^fi 21G ^fflV^5o 

(2) ftll 2 ;$)c:^S^fT9o -<7?#-^(i, 0.3ml (D^J^^?i^{;iMbT 0.6ml 

® 2^%^<D2mmL}i 4iiP^^ic:.3^:fe^2^t)?4JSfc^^^tT5o-<^#^«. 
0. 15ml (^)^mM?g^O. 45ml OPBST*^^f?U,®^|^:^Jc:=ffit»{::^T?i|t^^T5o 

ffl V ^ 5 ^i|=rf +tt 26G -t? j; V ^o 

(D 4iife^i^^(D^^ 1 iir^^tc:, g|5^$gjfiL^tT9o 40~50mlg^SlftLb^^*:(Z)ifc^ 
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(5) mi^<DT7^=^y'^-mm 

*fcfi 15 ^fflV^2)o '^■T. ^^■T't^^^^^ K l~5rag ^ 4ml (D lOOmM HEPES 

yr— (pH7.5) ic^mir^o i~2mi © Affigei ^>/7;^:7^'/^i$?— jh-c 

(I^@5~10n>mg^) PBS -CSfe^-r^o #^ffi!l<klfiL?t 10ml $r|^]l(D 

PBST'#^b. ^'^/l^^J'— (0. 22 *fcf4 0. 45//m) ^ilU, ;?? ^ i=s fC^JPi-^o 

5@ii?^^[fiUix 3-4 mnmM^'^ ^ m-r m^i-x imi/5>a^)o ^^i^.m somi 

(DPBS -C:*^A^j5fev^-r^„ 

® ^j^^Hmx-r'So fce>/6^Ca?)0. 5ml (D2M M;^/^5/:7t^ (pH9. 5) ?rAtL 
■r*5V^fc^r.->^{e:, T^^'-T^-f — <«^/^;e»^b^^^^^ai^i*:So ^ttl«> 5ml 

50mM ^ ^ >^m^< ^y^r— (pH3. 0) ^ lml/5)-m^i7)3gST-^*P bT^f? 9 o 
^ttiM^iSW^^ — 20%^^V Na-PBS tC*f bT3g|lf ^tr 5 

(4t:. — ^^)o ^*t:<^^»«. 280nm<7)®JDiSrtfSiJb-Cfir9 (Img IgG/ml. 
= 1.4)o ii^. l~10mg IgG ;i5|i]Jix$tl.So iS#f*. 5^am-80'C-e^f 

(1) ^J3S<?5M 

^p^ij^ibmmmi^xoxmmvtco 7 div (days in vitro) ^m^^. m:^<Dm 
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=^y h^^<D:^m<Dtzli>i^^ 1 OmMc^KC 1 ^^T-f h o 1 ~ 2 1 
it*bfc„ fl^lf^:^^. — n >'fi, 1 0%msk^^^tP DMEM (Gibco BRL) X' 1 X 
« 2 0 B-27 (Gibco BRL) Lfc Neurobasal ig^ilfe (Gibco 

BRL) Xmi^\^tz. i#*^{c:fi, B-27 (Gibco BRL) i^M^fe Ufc Neurobasal i^iife 
(Gibco BRL) /5^bJ5fe^itife^^i^bfc„ GF P ^ ^RXJ^^^ ^^^-^tP^^O 
NRG-7"7^^ K (pEGFP, Clontech) ^ Lipofectamine (^^^^) 2000 (Gibco 

BRL) (zii ^J^-ir v;:^:7^^->3 ^bfc (^^^1^<D h ^ :7 ^ ^ a 

^ ; 1 ~ 3 %, ^SLlfflJia ; 5 ~ 1 0 %)o h 7 y ^-17 b 1^(0 2 4 ~ 3 6 HtW 
— /zM(7>PMA (Tocris) 6 0 Ufc„ 
(2) ^KffM<^NRG(D^t±i 

^ b /t ISig ^*-r ^ ^ ffi V ^ T o fc„ 

oi^m(DmMMWi (imA, a o~6 ovj^aSiJi.) ^M^-k.^. ms^i^^ib 

#^tl.fc^^4^^i&^lHlHjib. -fe:/ h y =«^^1 0^TJ?1 0 0 (Millipore) ^l^ffiV^T 
^^b. :^^'f-m. (> 1 0 0 k D) (< 1 0 k D) (DiJ'^'/N^M^ 

^<W«fe-e*0;Sbfc„ ErbB y >^^b^-*5V^■r. ^Ky n— ^/i.^-ErbB4 m^*: 
(Santa Cruz) {:i.<t P— :^/^^/j^x<.AJ^5=•^ ix^^ 
(4G 1 0) ^^VNTlg^^^iCj; 19 >>:n;^^>-7-p -y h^^-^^firofc (Rieff HI 

fife J Neurosci. 19(24), 10757-10766 (1999) )» :^Mtt^mm<Dfclibl,C, y-f-fe — 
h^ife^it|^^f*:<D3g^/£#3gR/^^— ^(C4*C-t?l^rfl^^^^^— h bfc=^. 

v^OT^xT VA-Sepharose t — 4 'C"^ 1 ^ftM i^^:x^— h bfCo ^V>-e. 

^-Tir- 1 5 0 0 0 r pm-e3^PB^JS'iL^b. ±m^J^^bfCo --^U^yh^m 

mmmmx 2 mm^ b. y/wn -^^^ >'i^'«?^ic?iM^ bfco ^^juf^ 3 ^m^. 
^b. iS'v/N'^K^m^^Ki-e^^Bibfco 
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CREB y >'mit^miii-r^t^ibi^^ yd I v<D^mmmm^^. ^wmmx- 

1 0~1 S^TOJ^Lfc^x 4%^N-^JJ^/VJ.T/W7^t: K-C 1 O^mm^itV. ^ 
y i^ci— ^/U^-NRGi3 l|n:^*:.;Ky n — p c R E Bfetfls:(BioLabs) 

x-m^vtco m-^i^fcmm:mm^\^—^-^mMm'i^m (cari zeiss) -cb^l 

fCo Alexa (^^i^^) (Molecular probe) UT^^ bfc„ 

(omM^m^fco mmm=^=^—r^:y (pn) a. issgojis (eis) ^^^>fi 
$s{b. ymmmms^ (go «m^t^7pe (p?) ;&-f>i^3iiu/c„ mm=-^- 

ti>^X(OinNRG<D^>y<i!^ m^m(DmM^m^ ^tcl^icM ErbB RXJ^^^ ^ 

J; 5^feStfcP$. RUm. PCREB ^^^ffi V^fc^il^JMfla'fb^^W^^ 
GF P - t a g ^"atfM^J^X.:^5:NRG jS 1 ^ h ^ 7 a. ^ V 3 >- Ufc^-g- 
^ U^^v^^-^f^oVNT. PKC^i4'fkH-^-T?$>^/-i^/^#— /V- 1 2-? V :^y'— 

(PMA) -ee 0 5)-M«bytj3ei^:^^^-n^^t;?p^ 
'B'^mmtmmms^<Dm(D->-)-^:^ td^stt -5 n r Gg^^icpig lt, ErbB 2 

j5:t;^ErbB4;&S/Hg5Sl-M#bTV^5^^(m^t?fo'5 (OzakiM<& Nature. 390, 
691-694(1997) ; RXJ^ Ozaki III m Neurosci Res. 30 (4), 351-354 (1998) )» ErbB4 

ofc 1^-r^? y 5'^A]V[PJ^;:^gP^^'a-iJ^>'^A°:i'K (CREB) cD y ^-^lib^O^x ErbB4 
v'^-:^/^eiSM^^<D $ btc:T?5Sl;iM^ b•rv^fc (Taberbero A ftil Mol Cell 
Neurosci. 10, 309-322 (1998) )„ PMAXmm^<Dmm^^=^=^ — til^R-C^mnn 

ErbB4 Hfcm^ J; 5 ^m^^m ^ Hs^lSfla^O^ b<D7'i'-fe-h^ sds-page -e^i^ff 
^05/ (^-tyk) -r?;^ttjbfc„ h^^^:^^ i^s 
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^b^^V^aSM^— = — (None), ^ — ^ h V l^^Z^ cx^^ 3 ^bfcBSfil^ 
(vPN), NRG^h^>^y:j^^iya-^Vfzmmm=^^ — ^> (tPN), ^ 
^^—^ h=7iy:^y iy\^fz.m^^f^ (vGC), ^t/mNRG^ VJi^:^ 
y ^ ^ iy 3 ly-Lfcm^M^ (tGC) A^h. ^{Wtte^HiR bfCo mNRG^h 

^^M^ffiVN-r ErbB V V^^bl-ioTMbfComNRG^ h ^ ^ ^ 

#-a'to^#^iteT'(4. y :/^<k?S'l4«»j$nyco t^^Si^NRG^ErbB y i^^ib 

^^c^ri. — n^lc: h^>'^:7.c^ hUfci^-g-. ErbB4 y ^/^{bfim^T'feofCo 

PKC^Stt-fb^lC s NRG;dsm^mx.mNRGd^bii^Ufcr 
<b^^i-„ 06 Ct::*5V>T. y V^-fkOit^fi. ErbB4 JrL^^tiLiS^^iJtl^^fC 
:y h Ufc ErbB4 ^"-^ ;\^\Z.^\.xmm\L\.fz., 
CREB-y ^^^>fk<D^m^l2!6(DD(C^i-„ PMAflM (60 ^f^) (^lifJ^tJcW^ 

wm.w^^u%^. *i::^;^^cREB^#:T*^.^bfco mmw-^^—^i^t^ibCD^^ 
i^m^^m (a, b:s.u^c) <Dfc4?)f'{£ffl m:mMmmm.mt^h(D^\iit^'^^ 

%m. (d, ej5.t/f) <^fc«>{i'fi6ffibfc„ /N°^>/UD«. =.:/hci— (a. d), 
-^J^^iJ'- (b, e) Jtt)«^SNRG (c. f ) <^^-r„ ^^WJ^fi ( c S.t^ f ) 
§]^^ti.:^l^^£ti:S.tJ«^^^;tONRG§r^-r-5«-f T?$)-5o c ii^h b 
^t/ f e (7)5I#^«, ,la^^X.mNRGS5!5(7) s NRGtCj; "P^^^n-S 
CREB y ^^^b^^-To 5 5^i^JL_h(D^amtC, ^^^t-S CREB y 

^b^5|g^$ttfc„ i^J^«lHSiM^^>^Lfc:®-a-i-fl. KG 1 *iMtCj;:5NRG 
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(D^ii^^mi-i. ErbB-:S.rJ« CREB- y ^^<b<75^/£5^t4^^byh„ ErbB-:S:-0? 
CREB- V >'mitmi^(Dm'^^^h. ^ Ml^WTiC!i:^m^J:T 5 /^IB^IJ^IWJ^L 

fc„ me E^D?6 FfC^-TiSt) . E L YQKRVLT^^|^Oj5^^^M^*:t*x ^ 

me Flc:^-rii«5^Wf<Z>M^i><Sr^Dfc„ NRGfi^ ^ n-T'nf^T— ^ (ADAM 
s) :7t ^ y — >^cr7"T— ^<7?S«i br#^$tLT^^S (Shirakabe K fife JBiol 
Chem, 276(12), 9352-9358 (2000)) o ^ iJ' n :/p xT— if J: ^ N R Q-^^fi, ± 

5 w ^yiS^'S^^tt-rv^S (Ueb JA m MoI Cell Neurosci, 
11(1-2), 77-91 (l998))o NR Gc^iJ' ®57-|ff NRG:Sl0^7" 

( 2 ) iJ' — ^''fbm^fiJ^lc j;5NRG(DiS^^^/-?iJ7 K:5>Blf 

CREB- V ^-pcREB i7ci^^m\^^fz.^mmmt^^^i^ X ^ 

^m^j:^mi&w^x-5:^mmm.^iz.m.mmm\^f:i (iii7<DAs.t/B)„ mzii^hi 
0 oHz(Dm^^-vv ^^mitmmmm^n. 5 0Hz7i)mmx*$>^tco soh 

zX'(D CREB- y ^-^-fb^i^fi, ■:^ h y t^i.5=--t ^^-/I'^o 5^;!!7— ttx-cs 6. 

6 ±5. 4 5%:/n §tL/c„ |llB^Cjo^^X. PCREB-^-tt^fflJia^f+Sy 
iCf^ 5 OHzT'fcofCo 

466fc«6tc. ^''i^jiljSI^-e<^)«^$iM^ic, ErbB y ^^^b^^-TYK&I^5^- 
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m.%mm.n. ^"^mmx-B ofm. o. i~i o oHz-ejii^6<j(;iii^f>ixso. 

2nis e c(Dmj^y-</^:^(D^i^ (imA) -e^TTfeofCo +^{--^«ff ^^fcff^ON 

^-ErbB4 ^<2^-e^<b Ufc^IlfMNRG{:±. U TYK ^^:^*^fflV^fc^^7^^ 5/ h 
KX'omtai^fc. V :^mit<Di0]mi-i. ErbB4 i/^^-:^/i-^C^Lr;gp'(t:i-'5r ^(^ 

J; 19 aa^ bfco y ^mitiyi^-T/i^n. m(omm.m(Dm^kttm br 5 o h z ofij 

^T?WE{-3S^^ofc m 8 Aig.tJ«^ 8 B)o ^{^i^MfiO CREB- V ^®?^b?514>b 5 
OH z (??$iM;dS*jg-efcofc (US C 25.1^111 8 D)„ ^ hK. Pm ii^hcD^WmM 
h CREB V >'^^k{^*5V^T GC i: l^1^<7){Sl^ bfCo 5 0 H z <DmMX\ 77. 4± 
2. 08%(^GC(lPCREB^'l!i-e$> D . 1 O O H z <D$lJ^-e{i,62. 5±4. 1794<DGC;5SPCREB 
miiXh^o PCREB <7)RlSt°— i!^{i5 OHz-eli^^ixfc (n=15. 3 h n 
—/l-iZMi.XP<0. 00 0 1 8. t^^)o 5 0Hz<^mi#tc:J;-5 CREB y 
-rbf^H 7 i^i D Pl$$nfe (n = 7. 5 OHzmWii^MVXP = 0. 0 0 3)o^ 

0 H z T'fiM Lfd^-a-. pCREB <^)^fiWSc{cM'> Ufc ( n = 5 . 5 O H z f lJ^{C 
^bTP = 0. 0 0 5)o 

±|2;^&^i^ffl^. ^8 E~Gt^fB*febf';^&^{iffiUX^fefMc^NRG^^ 

(^sNRG^^*:) ^^ffibfco m«i$iJ^m. ^5 X 1 0 h^^-^^oit^ 
S/a VUfcJS5|a^iiS?r^fflbr#fe#Jtilfe^|H]l|XUfc:o 1 O 0 ]siD&^±RUl O k 
D^m(Di$' ^^y<^ m^-^ h y 1 o:S.T>'l O 0^^'L>^^ilSrffiV^T|^*U. ir 
y ^^-l 0{c:j; t) ^^(Cjt^ibycio NRGm#:^fflVNT:fe2Slt 
I^^^TV^, NRG(^j3 IT-C y7;^-~A(^;9^^^lil^T-tS^-NRG3 1 ^fi^Sr 
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/V'fi^S 0~4 0 kDO^g{C:jtW$tVfco H7 -X^ 5 OU z 0)^1^(0^-^. 
m<DNRG(Diy'^i-/l^iim&iaimm^titi:t>^^tCo J^±(D^^^y!)^h. s NRG 

mNRG^>ibm±-r?):it7!>mmvtco 
mmm 3 : ^m^mi^^mmm(omm 

NMDARUGABAA^mi^^-y^=^^y h (D V T /l-i^ ^ J^MM^^ 
mn$m^. (ABI prism 7700, Perkin Elmer) ^tro 

fco Primer Express(PE Biosystems) ^ffiV^TT"^ n'— :S.t)« TaqMan •T'n— 
i^fhbfco ^zfy-f-^—iZ-X <9 *ii|iibfcPCRS%«T;!{fc3>-;^y/^±-eix:x:/ 

ftfe(7?3l{5^t^MbJ'.^;5^o:^Co ^SHi^-efi. TTX (1 /^M, Tocris), D-A 
P 5 (5 0 mM. Tocris). MK8 0 1 ( 2 5 /i Tocris), CNQX (1 0 ^ 
Tocris), Cd (1 O 0 At M, Wako Inc. ) RXJPEGTA ( 1 mM. Sigma) ^ 

(^^) mnmrn^^x '0 mm ^titzNMDARUGABAA s^^ih^-r:L-5, ^ 
-^-^m^tio y T/i'i5^'< A^i-fb^j^ y 7« fe'^^KiiS^ (PGR) ^^m\^^x^ 

NMDA^t/GABAA ^^#:i)-7'"c2. - 5, h(7)mR N A(D^^^, tfh P T? 

1~2 1 0 g(^^^>4J-t?^»bfCo :^«^«L«q3(^NMDA^T^GAB 
AAS:^^$:^D^-!^7'^:=:5' h(DmRNA^^U^/V^i^^^ (13 9 A)„ — a 
i-'^Mfi^J^Jiy (NSE) ^*ffi^<b LTfflV^/Co P 7 ^ :^i)^ibmm\.ft7 

DIV (days in vitro) J^ft— ^ — n >'(D'|4Kfi, J^fe^^T-Y t'^^'-C P 1 4 

'>:^(Dh(Dtm^m^m—xh^o -r^^t'^'op i 4t\ nr 2 B^^fi/Mgjs 
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GABAA (Dal. ^ 2JStXJ^y 2-9-y=^—iy htt^ :^lf^(DP 1 4X±M^m.V 
TV^fdo i^t^hcK^t^^a^^ Vt';j?tCag-^-t-§J; 5{-ISS-r'5^fe{C, -T^f' 

^mmmM^mtii^m^^ (o~ioohz) ximAxso^mmi^tz. 

MDAS^^^NR 2 B^t/GAB AAa 2, y KD^-^. mnmM(D^J}mtmrL(D 

ig^ji. iHz:&.xjii 0 onz<Dmt^mx<Dm.w^mmc^^x^m:^n. loo 

1 H zC^flM{^j:SNR 2 C(7)J^:?JDf4. TTX{;i<t «9^< (i:/a ^tb/^;?)>o 
fCo GABAA S^#l*:)3 21^:/^^5/ hc^^-a^, mRNA^^fi, 0. 1 1 

OH z (Dm.^^m<Dm^xmMLtzo m.mi&mi(Dpmi^^?>mMi-xTTxicx <o 

U'^'^i^Zfn ^y^:^^fcjb>. 1 0 OH z {CiS /3 2 (DJi;!jnfiT T Xid J; D zfo y 

NMDA:S.U^AMP A^^f^:?5'l4s mm^lJ7Viy^ 
5^-r>'^/^;6SNR 2 C^t>'3 2|§^coi^i^tc:M4^UTV^Sr ,i:;iS^$tLyto IH 
z -e$lMLfcNR 2 Q-Cfi, mRNA<^5l^ttNMD A, AMP A§:^f$:T 
=f-^ 19 5^< Pl^$tt;/t„f»Mjg^^mi 0 0 H z T*}i. #{^MK 8 0 1 

^-a-NMDASi^l^TV^:^'-;^ b);e)SNR 2 CmM^^< y^x^ ^ X^f^^^fz. 
-n^V-^^ J^^^:y^jv\t^ AMPAS:^#:j: «9 'bNR 2 C^^{c*-^bTV^fCo 
1 H z -eflJStUfe /3 2 T'«. ^JS!!:J^igt^ 1 H z <ONR 2 C (D^^ }imm.(O^^X 
^^tlo 1 0 OH z T^iMbfciS 2(DmRNAOli^D«, NMD A, AMP AS: 

-;Cd&EGTA) j; «? Pl*^ tLfc^ N R 2 CSt//3 2 (^i^^^t^^-g-T'. 
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(c) 

(Buonanno A ftfe Curr Opin Neurobiol, 9, 110-120 (1999) )« iJ' — 
(Buonanno A Curr Opin Neurobiol, 9, 110-120(1999) )„ 

^^tcmnmmc x o xmm ^^^^t ^mmi^tco nrg(d^ i^^^ii^mi^mit 
mwi<Dy<'^-:y:dmm-r^mm^mHi-)rx\,^^o ->-)-zf:^tti^i^^-r/\^i-±^-ri^ 
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•k.hth^ (m 1 OtO I I )e 

ErbB S^i*:(D^ttiti^^Lr. NR 2 C RNA J: 'i)#itCi^^^nyto NR 
2CmRNA(i. iS^^KI^ (lOOHz) "Cfi jS 2 J: 9 ^>3S< i//>iJ? 

W:9'^(75ftilj^J&^-efcS 5 0 H z T*fi, NR 2 CBlX^B 21^:7^^^<y h^^H 

|g^-ci:jie;6>ofco nr 2 c^^{;i{i=^— n ^^^fib;65j£j,^-e$> (3 ^ "ST^MON 

(Ozaki M fife The Neuroscientist, 7(2), 146-154 (2001) )„ ^^Mm-^^t. NR 
i^TV^.5::i^^D^?)T^i^Ebfc„ NRGfiNR 2 2-tH:/^=^/ h|S?a^ 

(m 10 (DID (^rBi-C'j^j&^osigifiic^-iScvSs^cfco ^(D^-ifc^rtftBji- 
w^mmMMmmm.t->h. ]^^T<^2o(D*3S;6s^i^$tu5o (i) at^^^^^^ 
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H5isi#*^^oftfe;fe-*^ h mt5.m^mm i^mm ms^mm k^m-t 5 mm 
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1/11 




2/11 




4/11 




5/11 




6/11 



8 




8/11 



m 10 




10/11 




11/11 



< 1 

SEQUENCE LISTING 
<110> RIKEN 

<120> A device for cell stimulation and a method for stimulating cells 

<130> A41260A 

<160> 2 

<210> 1 

<211> 6 

<212> PRT 

<213> Synthetic peptide 
<400> 1 

Cys Glu Glu Leu Tyr Gin 

1 _ 5 

<210> 2 
<211> 6 
<212> PRT 

<213> Synthetic peptide 
<400> 2 

Cys Glu Leu Tyr Gin Lys 
1 5 
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